Editing of accD and ndhF chloroplast transcripts is partially affected in the Arabidopsis vanilla cream1 mutant.
The vanilla cream1 (vac1) albino mutant is defective in a gene encoding a chloroplast-localized pentatricopeptide repeat protein of the DYW subgroup. However, the carboxyl-terminal DYW motif is truncated in VAC1. To identify vac1-specific phenotypes, we compared 34 chloroplast RNA editing sites and approximately 90 chloroplast gene expression patterns among wild type, vac1 and another albino mutant ispH, which is defective in the plastid isoprenoid biosynthesis pathway. We found that the editing of accD and ndhF transcripts is partially affected in vac1. In addition, steady-state levels of chloroplast rRNAs are significantly decreased in vac1. The expression of plastid-encoded RNA polymerase transcribed genes is down-regulated, whereas the expression of nucleus-encoded RNA polymerase transcribed genes is up-regulated in vac1. Although the development and function of mutant chloroplasts are severely impaired, steady-state mRNA levels of nucleus-encoded photosynthetic genes are not affected or are only slightly decreased in vac1. The ZAT10 gene encodes a transcription factor and its expression is down-regulated by norflurazon treatment in wild type. This norflurazon effect was not observed in vac1. These results suggest that the VAC1 protein may be involved in plastid-to-nucleus retrograde signaling in addition to its role in chloroplast RNA editing and gene expression. A defect in a key biosynthetic pathway can have many indirect effects on chloroplast gene expression as is seen in the ispH mutant. Similarly, the vac1 mutant has pleiotropic molecular phenotypes and most of which may be indirect effects.